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Abstract 
Aim: To complete a follow-up systematic review of the literature since Wallin and Eriksson 
(2009) to evaluate how the Newborn Individual Development Care and Assessment Program 
(NIDCAP) literature has evolved and what, if any, progress related to the effects of development 
in preterm infants has been made with a focus on neurological and psychological development, 
treatment and medical outcomes, family perceptions, and economic impact. 
Background: As a team approach model, NIDCAP requires trained health care professionals to 
observe the neonate during care procedures leading to individualized care recommendations 
appropriate for the neurological development of the neonate.   
Method: A literature search from 2007-2018 was performed. The reviewed papers were assessed 
for methodological quality and only statistically significant findings were extracted. 
Findings: Evidence from five articles containing a total of seven randomized control trials with 
an estimated 771 infants contribute to the effects of NIDCAP versus other care in the neonatal 
intensive care unit (NICU). Significant differences for increased neurological development were 
found favoring NIDCAP for infants with intrauterine growth restriction at two weeks and nine 
weeks corrected age. There were no significant findings for family reported quality of health; 
parental perception of stress, confidence, or nurse support; days in intensive care; days of 
respiratory support; or infant growth.  No studies were found to discuss the economic impact of 
implementing NIDCAP.  
Conclusion: Results primarily show support for increasing neurological development of 
premature infants. Most studies are impeded by sample size or length of intervention. Further 
studies addressing these limitations could strengthen the findings of this study.  
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Newborn Individual Development Care and Assessment Program (NIDCAP):  
A Follow-up Systematic Review of the Literature  
 Pregnancy normally lasts about forty weeks for the fetus to fully develop from an embryo 
to a neonate ready to function outside of the womb. A birth is termed “preterm” if it occurs 
before 37 weeks of pregnancy (more than three weeks before the due date).  Some other 
classifications of preterm births include late preterm (34-36 weeks), moderately preterm (32-36 
weeks) and very preterm (<32 weeks). These classifications are useful because they often 
correspond to clinical characteristics increasing morbidities or illnesses with decreasing 
gestational age. Premature birth and its complications are the largest contributors to infant death 
in the United States and a major cause of long-term health problems in children who survive. 
Babies born three or more weeks early are at higher risk of cerebral palsy, developmental delay 
(mental retardation), behavioral issues, chronic lung disease, deafness, and blindness. (March of 
Dimes, 2019). 
While medical technology has advanced to help preterm infants survive outside of the 
womb, they are still at an increased risk of cognitive developmental issues later in life.  In 1982, 
Als developed the synaptic theory of the newborn to explain the development of levels of 
behavior during the first fifty-two weeks after conception.  Als (1982) continued to relate this 
behavioral development to five different regulatory systems: the autonomic system, the motor 
system, the state-organizational system, the attention and interaction system, and a self-
regulatory, balancing system.  The theory emphasized how being in the mother’s womb helps to 
promote the development of each of these five systems by decreasing excess stimulation and 
providing mechanical restrictions to the infant throughout the pregnancy.  When the protection of 
the womb is no longer available due to an early delivery, the neonate is required to devote energy 
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to respond to the excess stimulation rather than spending the energy on development leading to 
trouble regulating behavior (Als, 1982). 
While medical technology has advanced to help preterm infants survive outside of the 
womb, they are still at an increased risk of cognitive developmental issues later in life.  Ongoing 
research has helped healthcare providers better understand preterm infant behaviors and methods 
of communication. Heidi Als, Ph.D. was a pioneer in helping healthcare providers understand 
how to "read" preterm infant's cues through observation, especially while they are still in the 
neonatal intensive care unit (NICU). The Synactive Theory of Infant Development, created by 
Als, provides a framework for understanding the behavior and methods of communication of 
premature infants (Als, 1982). The five “subsystems of functioning” are: motor: infant’s tone, 
movement, activity and posture; autonomic: skin color, tremors/startles, heart rate and 
respiratory rate; states: sleepy/drowsy, awake/alert and/or fussing/crying; attention/interaction: 
interacting, alertness and the robustness of the interaction; self-regulatory: the presence and 
success of the infant's efforts to achieve and maintain a balance of the other four subsystems 
(Als, 1982). 
 These subsystems generally work together in a full-term infant, but in the preterm infant 
these systems are not fully developed and therefore are unable to work well together. The result 
can be that the preterm infant's behaviors are disorganized and signals signs of stress. The 
Synactive Theroy of Development emphasized how being in the mother’s womb helps to 
promote the development of each of these five systems by decreasing excess stimulation and 
stress to the infant throughout the pregnancy (Als, 1982).  When the protection of the womb is 
no longer available due to an early delivery, the neonate is required to devote energy to respond 
to the stress rather than spending the energy on development (Als, 1982).   
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The Newborn Individualized Developmental Care and Assessment Program (NIDCAP), 
developed by Als at the Children’s Hospital in Boston, utilized this theory to create an 
instrument to be used in the acute care setting.  NIDCAP assesses how the premature infant 
regulates behavior as a reaction to the stimuli of the environment including interventions by the 
health care team.  As a team approach model, NIDCAP requires trained health care professionals 
to observe the neonate during care procedures leading to individualized care recommendations 
appropriate for the neurological development of the neonate.  Observations of the neonate’s 
behavior, including physiological state, are made ten minutes before, during, and ten to fifteen 
minutes after a procedure (Appendix A). 
Over the years, healthcare providers for preterm infants have been increasingly 
intentional and effective in incorporating a deepening understanding of how to keep the entire 
family at the center of the plan of care.  One of the strengths of NIDCAP itself is that it has 
continued to grow and develop based on both research findings and real life experience. When a 
NICU participates in obtaining NIDCAP Nursery Certification the process itself can be valuable 
in supporting efforts to improve care, with the eventual achievement of NIDCAP Nursery 
Certification serving as acknowledgement of the hard work of the staff and an inspiration to 
continue their dedication to this approach (Kaye, 2016). 
Two level four Newborn Intensive Care Units (NICU) in major cities within the 
southeastern United States were observed: one was a NIDCAP approved nursery (Hospital A) 
and the other did not employ NIDCAP (Hospital B). Hospital A had 48 beds in environments 
ranging from private patient rooms to large pods with multiple patients in each pod.  The larger 
pods promoted privacy for the families through short walls that separated each patient area. 
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Lights across all units were dimmed and shades on the windows were utilized to decrease light 
stimulation and noise was kept to a minimum. Hospital B had 58 beds with three overflow spots, 
also broken up into separate pods with multiple patients in each and a few private patient rooms. 
There were no walls to separate beds, with limited space for families to come and sit next to the 
infant. Furthermore, supply carts for each bed were placed in aisles near the crib, limiting space 
even more. While this layout allowed a quicker response in the case of an emergency, it provided 
a barrier to decrease noise and light stimulation for the patients. 
         Wallin and Eriksson (2009) performed a systematic review to determine the outcomes 
associated with the environment, such as Hospital A or B, and care given to a critically ill 
neonate during the period of development.  The researchers concluded from their systematic 
review on the outcomes of NIDCAP that no harm comes from the model and provided a 
recommendation that more research should be completed to determine if the cost of 
implementing and maintaining the program is minimal in regards to positive outcomes associated 
with NIDCAP (Wallin & Eriksson, 2009). This study aims to complete a follow-up systematic 
review of the literature since Wallin and Eriksson (2009) to evaluate how the Newborn 
Individual Development Care and Assessment Program (NIDCAP) literature has evolved and 
what, if any, progress related to the effects of development in preterm infants has been made 
with a focus on neurological and psychological development, treatment and medical outcomes, 
family perceptions, and economic impact. 
The NIDCAP Intervention  
  The NIDCAP intervention utilizes Als’s Synactive Theory (1982) to provide a model 
that relies on an interdisciplinary team approach to observe premature infants in the NICU born 
before 37-weeks gestational age. The evidence-based model has been used for over three decades 
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to provide care plans for infants based on how the neonate responds to stimuli in the environment 
or during care procedures.  Observations are made by NIDCAP trained employees using the 
Assessment of Preterm Infants’ Behavior (APIB) to track the neonate’s physical and 
physiological reactions every two minutes for ten minutes before the procedure, throughout the 
procedure, and again ten minutes after the procedure (Als, 2009).  This pattern of observation 
establishes an understanding of the neonate’s baseline and threshold for stimuli allowing the 
observer to make recommendations for individualized care that supports the infant’s 
development in a thorough report (Appendix B).  Care recommendations then refer to the 
environment such as lighting and noise; type of bed used; aids for self-regulation; the routine of 
care; and assisting in the transition between different events (Wallin & Eriksson, 2009).   As a 
relationship-based care model, NIDCAP acknowledges that the parents are often the most 
consistent members of the care team. The goal is to empower the family by helping them 
develop appropriate care skills. The pattern of observation and recommendations are repeated 
every seven to ten days, adjusting as the neonate is able to tolerate the procedures. Als and 
McAnulty (2011) described the following four NIDCAP assumptions: 
(1) Detailed observations of infant behavior during daily care giving interactions provide 
an important basis for recommendations in how best to minimize stress and optimize an 
infant’s development. (2) Parents and their closest supporters, often family members or 
friends, provide the optimal co-regulatory support and literal twenty-four-hour bed for the 
immature infant. (3) Care giving NICU staff benefits from supportive education in 
implementing the often-challenging procedures necessary (e.g. suctioning, extubation, 
line placements, etc) as well as regularly available emotional support to process their 
complex feelings and self-doubt about having to give pain while simultaneously 
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understanding the personhood of infant and parent who must trust and rely upon them. 
(4) Resultant re-envisioning of care will lead to better outcome in infant medical well-
being and neurobehavioral functioning, in parent well-being and functioning, and in staff 
professional and personal development. (p. 8-9) 
The pattern of observation and recommendations are repeated every seven to ten days, adjusting 
as the neonate is able to tolerate the procedures.  
Methodology 
 The existing literature published on this topic was systematically searched for using the 
Cochrane Library and PubMed. Other sources of literature were sought from reference lists 
contained in articles obtained from the database. The articles selected included those relevant to 
the search, research-based, peer-reviewed articles, and written in the English language. Key 
terms used to search the databases were: ‘NIDCAP’ or ‘individualized developmental care’. The 
search was limited to the eleven years between October 2007 and October 2018 and this resulted 
in a total of 104 articles with 17 incomplete or duplicated articles removed. The abstract of each 
article was read to determine its relevance to the topic of the literature review.  Following the 
methods of Wallin and Erikkson (2009), inclusion criteria were a study design of a randomized 
control trial with the intervention receiving NIDCAP observation and the control group receiving 
standard care.  NIDCAP observations had to be made regularly followed by recommendations 
for care.  There were no exclusion criteria.  When it was not clear from the abstract whether an 
article was relevant to this review, the full article was obtained and read. Using this process, five 
articles were judged to have relevance to the review. 
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Quality Assessment 
 The Medical Education Research Study Quality Instrument (MERSQI) was reviewed and 
deemed credible for measuring the quality of nursing literature (Yucha, Schneider, Smyer, 
Kowalski, and Stowers, 2011). MERSQI provides a score for each research article by analyzing 
the study design, number of institutions involved, response rate, type of data, internal structure, 
content or face validity, relations to other variables, appropriateness of data analysis, 
sophistication of data analysis, and outcomes.  Scores can range from 5, indicating low quality, 
to 18, indicating high quality. This study utilized MERSQI scores to determine the quality of 
each study and found a mean of 13.7.  
Findings 
 There were five articles selected for this study written between 2007 and 2018, presented 
in Table 1.  A total of 771 infants received either standard care, basic developmental care, or the 
NIDCAP intervention. Significant outcomes for the intervention group are outlined in Table 2.  
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Table 1: Literature review paper characteristics 
Table 1 
Studies Reviewed 
Study Design Study Groups 
Patients 
Included 
Outcome Variables That 
Showed Significantly 
Better Results for the 
Intervention Group Than 
for the Control Group 
Comments 
Als et al. (2011) – MERSQI: 14.0  
RCT 
 
Follow up: 2 
weeks and 9 
months 
corrected age 
IUGR infants 
 
Delivery 
initiated due 
fetal growth 
restriction 
I: 12 
C: 18 
 
Results after 2 weeks 
corrected age: 
Neurobehavioral 
performance on 3/6 
APIB systems 
(autonomic, motor, self-
regulation) Improved 
motility and intensity in 
threshold of response 
Reduced connectivity 
between adjacent brain 
regions 
Strong relationship between 
behavior and EEG 
coherence 
 
Results after 9 months 
corrected age: 
Better Bayley-II 
performance 
Scored better on MDI and 
BRS total score 
 
 
No systematical 
prevention of spill-
over effects between I 
and C allowing room 
for contamination of C 
group. 
 
With the small sample 
size and short follow-
up of 9mCA, further 
research is needed for 
generalbility and 
validity.  
Als et al. (2012) – MERSQI: 14.0 
RCT 
 
EEG and MRI 
at 35 and 42-
weeks 
postmenstrual 
age 
 
Health, growth, 
and 
neurobehavioral 
at 42-weeks and 
9-months 
gestational age 
Severe IUGR 
infants 
 
27 to 33-
weeks 
gestation 
 
Birthweight 
and head 
circumference 
<5th%  
 
5 minute 
APGAR >/= 
7 
I: 13 
C: 17 
APIB scores showed better 
motor and self-regulation 
at 42-week assessment  
5/7 factor connectivity 
decrease  
Less unmyelinated white 
matter and more cortical 
gray matter brain 
structure development 
Greater mean diffusivity 
decrease throughout 
internal capsule, corpus 
callosum, and occipital 
lobe 
Better Pediatric 
Complication Scale 
Scores and fewer 
medications, severe 
illnesses, emergency 
E infants received 
significantly more 
care of nurses with 
moderate or high staff 
developmental care 
skill   
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room visits, and less 
gastro-esophageal reflux  
Scored better on BRS in 
Emotional Regulation, 
Motor Quality, and BRS 
Total Score  
Scored better on the mental 
factor of the Bayley-II 
 
Maguire et al. (2009) – MERSQI: 14.0 
RCT <32 weeks 
gestation 
I: 81 
C: 83 
No significant differences in 
the days of intensive 
care, days of respiratory 
support, or growth 
Significant differences were 
found in days of CPAP 
therapy and total 
respiratory support after 
a posthoc analysis 
removing infants with 
PDA 
A larger portion of the I 
group was diagnosed 
with PDA requiring 
additional medical 
intervention 
Results of the posthoc 
should be taken with 
caution due to 
differences in 
demographics between 
the I and C groups 
with PDA 
Van der Pal et al. (2007) – MERSQI: 13.5 
RCT 
 
Basic DC vs 
Standard 
Nursing Care 
(RCT 1) 
 
Basic DC vs 
NIDCAP (RCT 
2) 
<32 weeks 
gestation 
RCT 1 
   I: 67 
   C: 66 
 
RCT 2 
   I: 75 
   C: 75 
No significant differences 
were found on the 
mother’s confidence, 
perceived nurse support, 
or parental stress scores 
in either trial 
Parents completed the 
survey 1-2 weeks after 
the infant was born, 
perhaps not allowing 
enough time for the 
interventions to make 
a difference  
 
Van der Pal et al. (2008) – MERSQI: 13.0 
RCT 
 
Basic DC vs 
Standard 
Nursing Care 
(RCT 1) 
 
Basic DC vs 
NIDCAP (RCT 
2) 
<32 weeks 
gestation 
RCT 1 
   I: 68 
   C: 68 
 
RCT 2 
   I: 63 
   C: 65 
No significant differences 
were found on the 
perceived health-related 
quality of life for either 
trial 
HRQoL and TAPQoL 
have a ‘ceiling effect’ 
that may skew results 
that was not accounted 
for 
Outcomes measured are 
perceived by the 
parents 
Note: I = intervention group, C = control group 
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Table 2 
Study Outcomes 
ARTICLE OUTCOME 
Psychomotor development and neurological status 
Als et al. (2011) Neurobehavioral performance on 3/6 APIB systems (autonomic, motor, self-
regulation) at 2wCA 
Improved motility and intensity in threshold of response at 2wCA  
Better Bayley-II performance at 9mCA 
Scored better on BRS total score at 9mCA  
Strong relationship between behavior and EEG coherence 
Als et al. (2012) APIB scores showed better motor and self-regulation at 42-week assessment  
5/7 factor connectivity decrease  
Less unmyelinated white matter and more cortical gray matter brain structure 
development 
Better score on the mental factor of the Bayley-II  
Greater mean diffusivity decrease throughout internal capsule, corpus callosum, 
and occipital lobe 
Better score on BRS in Emotional Regulation, Motor Quality, and BRS Total Score 
Treatment and health outcomes 
Als et al. (2012) Better Pediatric Complication Scale Scores and fewer medications, severe illnesses, 
emergency room visits, and less gastro-esophageal reflux 
Maguire et al. (2009) Significant differences were found in days of CPAP therapy, total respiratory 
support, and intensive care after a posthoc analysis removing infants with PDA 
Family Perceptions 
Van der Pal et al. 
(2007) 
No significant differences 
Van der Pal et al. 
(2008) 
No significant differences 
 
Psychomotor Development and Neurological Status 
 Als et al. (2011) showed that NIDCAP can be effective on the neurological development 
of premature infants with severe intrauterine growth restrictions (IUGR) through monitoring 
neurobehavioral and electrophysiological functioning at two weeks and nine months corrected 
age.  At two weeks corrected age, infants who received the NIDCAP intervention performed 
significantly better on the autonomic, motor, and self-regulation Assessment of Preterm Infant’s 
Behavior (APIB) systems (Als et al., 2011).  Similar results were found by Als et al. (2012) at 
the 42-week assessment in regards to motor and self-regulation.  Using the Bayley Scales of 
Infant Development, second edition (Bayley-II), Als et al. (2011) found significantly better 
performance of infants on the motor development index (MDI) and behavioral response score 
NIDCAP REVIEW OF THE LITERATURE 13 
(BRS) at nine months corrected age.  Using the same scale, Als et al. (2012) found that NIDCAP 
infants scored significantly better on the mental factor.  
 Severe IUGR infants receiving NIDCAP showed to have reduced connectivity between 
multiple brain regions at 2-weeks corrected age which was assessed to be associated with more 
mature functioning when reduced in adjacent lateral brain regions (Als et al., 2011). A 
longitudinal connection increased in the NIDCAP group which was further shown to be 
associated with an increased ability to regulate behavior (Als et al., 2011).  Similarly, Als et al. 
(2012) found a general connectivity decrease in severe IUGR infants at 35-weeks and 42-weeks.  
An increase in the maturation of brain structures was found at 42-weeks with the presence of less 
unmyelinated white matter and more cortical gray matter for infants in the NIDCAP group (Als 
et al., 2012).  Furthermore, Als et al. (2012) used diffusion MRI (DMRI) to show a significantly 
greater decrease in mean diffusivity throughout the internal capsule, corpus callosum, and 
occipital lobe.  
Treatment and Outcomes During the Inpatient Period  
Als et al. (2012) found the NIDCAP intervention group to have better Pediatric 
Compilation Scale Scores with fewer medications, severe illnesses, emergency room visits, and 
less gastro-esophageal reflux. However, there were no significant differences in the health of 
infants after one year of age, corrected, when reported by the parents through the TNO-AZL 
Preschool Quality of Life Questionnaire (TPQoL) (Van der Pal et al., 2008).  Results from 
Maguire et al. (2009) found no significant differences in the days of intensive care, days of 
respiratory support, or growth between standard care neonates or those receiving NIDCAP.  
When a post hoc analysis was performed to account for the large number of infants in the 
intervention group with patent ductus arteriosus (PDA) requiring medical intervention or surgical 
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ligation, Maguire et al. (2009) found the NIDCAP group required less days on continuous 
positive air pressure (CPAP), total respiratory support, and intensive care.  
Family Perceptions 
 Van der Pal et al. (2007) used the Mother and Baby Scale (MABS), Nurse Parent Support 
Tool (NPST), and Parental Stressor Scale-NICU (PSS-NICU) to survey parents with preterm 
infants in the NICU who received standard care, developmental care, or NIDCAP level care. 
This study found no significant differences between any of the intervention groups for parent’s 
confidence, perceived nurse support, or parental stress scores (Van der Pal et al., 2007).  
Discussion and Implications for Clinical Practice  
Discussion 
Results of this study aligned with previous systematic reviews of the literature.  Wallin 
and Erikkson (2009) suggested that NIDCAP does not harm infants but the known benefits were 
limited by a lack of meta-analysis and Ohlsson and Jacobs’s (2013) updated review of the 
literature that included a meta-analysis but failed to find significant data to suggest that hospitals 
should invest in NIDCAP.  The search criteria of this study overlapped with the articles found 
and reviewed by Ohlsson and Jacobs (2013).  However, Ohlsson and Jacobs (2013) omitted the 
studies by Als et al. (2011, 2012), which were found by this study to depict the most benefits 
from the NIDCAP intervention.  Als et al. (2011, 2012) showed that the NIDCAP intervention 
increased maturation of brain connections in severe IUGR infants.  The connections were found 
to be correlated with motor and psychological behaviors suggesting that NIDCAP has a positive 
impact on brain development.  It is important to note that Als et al. (2011, 2012) utilized small 
sample sizes confounded by strict inclusion criteria for the study. Furthermore, the data for the 
study was collected at least ten years prior to the publication date of the paper. With the small 
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sample size and extended time for the paper to be published, results of Als et al. (2011, 2012) 
should be taken with caution.  
Aside from the benefits seen in the brain development of severe IUGR infants, results of 
this study found little support for the implementation of NIDCAP.  The removal of infants that 
developed PDA showed that NIDCAP reduces the number of days that an infant is on CPAP, 
respiratory support, and in intensive care (Maguire et al., 2009).  However, this result seemed 
nullified by the study showing that by one year old, corrected age, there seemed to be no 
difference in the health status of infants when reported by the parents (Van der Pal et al., 2008).  
It is important to note that the TAPQoL assessment used by Van der Pal (2008) does not account 
for any biases that may occur through using parental proxies to report answers. Similarly, Van 
der Pal et al. (2008) questioned a potential ‘ceiling effect’ seen in the results.  The Van der Pal et 
al. (2007) study looked at the family perspective aspect of the NIDCAP intervention.  Findings 
regarding no differences in family perceptions towards the NIDCAP intervention should be taken 
with caution as the surveys were completed after two NIDCAP observations (Van der Pal et al., 
2008).  Due to the complexity of care of a neonate, the overwhelming emotions of a having a 
preterm infant, and desired developmental goal, two observations may not be an appropriate 
length of time for the intervention to make a measurable impact on the families.   
Further research should be conducted to investigate the minimal number of interventions 
needed before effects may be seen compared to the average length of stay in intensive care.  The 
need for a greater number of interventions compared to the average length of stay may indicate 
that the financial burden of adopting the intervention may not be beneficial compared to the 
number of infants who would benefit from the program. NIDCAP revolves around an 
interdisciplinary approach that requires trained health care professionals for the interventions and 
NIDCAP REVIEW OF THE LITERATURE 16 
is suggested to be implemented over a five-year period (Als, 2009).  Hospitals have to pay for 
employees to participate in multiple, thorough training sessions, adapt the unit to be NIDCAP 
approved, and create a new paid position for the trained professional. While the results of this 
study do not suggest that NIDCAP is a harmful intervention for preterm neonates, the 
developmental benefits have to be measured against the financial burden of implementing 
NIDCAP as the standard of care. Since the creation of NIDCAP, standard care within hospitals 
has changed to incorporate more aspects of developmental care, including the use of covered 
incubators, positioning devices, and the encouragement of family involvement such as skin-to-
skin contact.  
There is a lack of continuity among the results of studies comparing NIDCAP to standard 
care in the NICU, therefore, it is not suggested that hospitals adopt and implement NIDCAP over 
the use of standard care.  While it may be difficult to retain the participants, a longer study 
measuring the maturation of the brain and developmental outcomes of school aged children may 
provide more insight into the long-term implications and provide a basis for a stronger 
recommendation.   
Implications  
The following are recommendations for clinical practice:  
• Generalized recommendations from NIDCAP such as low ambient lighting and noise, 
positioning devices, clustering of care, and promotion of family involvement could be 
used as standards in the NICU without the financial burden of adopting NIDCAP.  
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Appendix A 
NIDCAP Observation Sheet 
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Appendix B 
NIDCAP Behavioral Observations Report Sheet 
 
NIDCAP REVIEW OF THE LITERATURE 21 
  
NIDCAP REVIEW OF THE LITERATURE 22 
  
NIDCAP REVIEW OF THE LITERATURE 23 
  
NIDCAP REVIEW OF THE LITERATURE 24 
  
NIDCAP REVIEW OF THE LITERATURE 25 
  
NIDCAP REVIEW OF THE LITERATURE 26 
  
 
